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[ij-Ai¥f] 1. 2^Ai- SA1IAi(£S)_1S 2.^3§SAiW * % 

g_1S 
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^uj-s) ^« ufli(bath)^ t^I^M *W -g-^ 413 ^ ^ ^1^* ^ 
afl^]^ ^1^s>JL, n>^jiu| ?i2:7l(marangoni dryer)7V S^sM <&o] tiK£*fl siM^ 

9] ^ <H*H5L ^ £3£*« ^ °1» 

°] ^1, ^S>\ WV£31 n>^jiq £2:7^ vfl^f «fl^ 

1- 7l§o.S. X, Y ^ Z ^£.3. ^ Si^ *}&^ ^ «fl^# 

Sjjf a] ^ofl tifl 71 ^1* 5<a*>Xl ^ 9X^r. °H ^ ^ 

t^o. «v £ ^ ^ols) a^^-<Hl *lWRr Ir'^-t- ^*1H^ *r 

[tflSS.] 

£ 1 
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«VE*ll ^|o]3i| ^ §J ol-i- o] -§-%)- ^41 ol 3^ 4^ ^^{Semiconductor 

wafer cleaning apparatus and method thereof using the same} 

S. 2^ £ 12] ifl^ tifl^i ^ £)Jf ^2] ^-cflSojji, 

£ 4 £ 10£- £ 1^1 #5.*!) $1Mb| ^l^^-^ll- °1 ^rH^I ^M^r ^1 
^S]^ i^-i- 7fl^ S.*}*): &&S.^r°]3-, 

5. £ 102] wV£^] *flo]3S| >M]^^1^ ^Tg^olji, 

£ 12a ^ £ 12b^r ^2] p>^jiu] £2:71 # if-^ Afl^ ^lS. «V5L*)] *H 

A}£ o] t} . 

{Tgrgo} 4?*}^ 7]^^-0> ^ ZL ^-^2] ^2]]7l^] 
<7> ^- «Vt^o. 9 |o l3l ^ ^ ^ o]l- ol-g-^ ^£.^1 ^Io]3Sj A]]^« 0 >^oll # 

& iLc} ^MI^I-tII^ uj-^jiq £2:71 (marangoni dryer )# ^ ^-£^1 
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M)^ ^1 ^ °1# °}%-^: ^£^1 ^°]^ ^l^ a o v ^°fl %°}t)r. 

(residual chemicals), ^-El#(small particles), i'S-i-C contaminants) f-^r *IM 

<9> tiVE*ll ^lol^ol ^ ^.-g-^! ^ ^21 ^), nMl ^ , 

zl^jl £2: ^<L£. ^ 9X^. -*7l 3j-*h -S-^ ^ ^£^1 W 

^*Hr ^°H, ^1 W -8"^ ^^^1 ^1^1 3]!- Afl 

ol^oflA-] , £2: Ir^l <£)bH M>^5L|i- ^Kg; ti^*] 3.71 7> 31 sflBl A oHl ^ 

(spin dryer m 4^ *r3H ^^(Isopropyl alcol; 'IPA 

.)o. A >-g-^ IPA ^7] ?iS7l7l- *H<£5q&l4. ^M", IPA ^7l £2:7l5L ^ ^ *V 

£^ ^H^l (water mark) «H9*>fe 9X^ ■ 

<11> OH- 7fl^^>7l *>S.^<H^ ^ ^ ^ ^1 tfl7H 
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Q^- ^ISl- ^]^s>^ ?lS7l(marangoni dryer )7> ^l]^ Si 1 }. #7l 

D>^jiq ?iS7lfe ^(de-ionized water )7> *fl$)3l ^ *1 is}±± &5L^ SlMsj 

# Ir^-fr^M- tifli tfl^ ^^1*1 =eflo] f>}^*\ *0 o l*l a^^oH) IPA1- 

IPA^ £^2) #3*r» ol-g-^H ^^m^r. A o v 7] nf^JlM 

£2:71^ ^"71 IPA ^71 ^2:7lS|- U^ffiSH IPA A>-g-^o] 1/10 ^.ES *fl^ 4ilJ= 0.-S.3E. 

^S-f (laminar flow)*-* ^-¥-3.3} wfl7H S]*}^ ^Tfl <8*8=-gr «>o} «Ve*]J ^o]^ ^ofl 
*\ ^£7} ^^^>7fl Six] ^r^L a$ 7 )^ &^%o] olcf. Jf-1!r] , 7)^-0} 12<Q*\91 

<13> SE^-, ^- M^o] ol^ji^ 7] #3 ^Mlfe <$7] #5.^ ^ 

1: ^^>7fl ol-g-^H ##3^ *HS-§- ^ $Z^r ^5L^1 *IM*I ^ H <H^ ^1* 

<14> #7] 7l^^ ol}-^!- ^5>7l $1*H, aVH^l ^M^l 43} #*l^r *>M- 

^ iflJf Hfli^r-i- t^I^M 51-*}- -g-ofl ^ ^ £^ Afl^-g- ^>M-^ tfl*. ^ 
*>J1, o>^-JLi-| ^7]7\ 5L*J"£H olo] ti>£^ ^H^o] ^ <aJ*H3. 
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#51*11 ^l°l3l-i-a- H^r ^ safe ^ u fl 

tiH^si o^rtofl^. tifl7i# s^smi ^ ^ safe yfl7i^# C] ^ 

15> ^ol3t| Afl^J ^ #7] °1^ tiV£^l 31 °1 ^l" 

vflJf tifli o]^-Al^ ^ &fe ^« i^j-Jl ufl«- Hflif 7l^O.S X, Y ^ Z 

Ol^^- ^ vfl^- tifl^<4 ^ &fe ^ol^ ^2:7]^-, ^7] ifl^ tifli 

iflJf tifl^ofl ^ol^l- ^]^^>J1 #S>3. ol^A]^ i ^ 

54 fe M-ol^(knife)!- S^W. AS, ^7} v\QJL^ &^7]^ #7] 3.CH ^fl 

€ #51*1) *Ms]-i- ^ 9l~ ^o 1 ^} i^-SlJl *-)l°lS)«- 7i^%V ^ ol^ 

^=(hood)sf, ^"71 ^= -£«*|) IPA7> -# 7 j #51*11 ^o] 31) ofl ^*}>fl ^1^ ^ 
t^I «-§: ^l^-fe ipa ^-^(supply plate)*}-, -#7) I PA ^^l*>fe I PA 

^-g- ^#(supply nozzle)S s^^^ ( x , Y ^ Z^AS 7>^-*V v\&JL 

q ^S7l^ ^ Hflif ^3>A]7J ^ ^^O] tiV£^l ?!SAl7l^ 

#51*)l *flo|js) ^ ^V^lsl ej-nm ^5.-°- (laminar flow)M- wfl^l (exhaust ^ 
-8-71 aV£31 <fl°lS| ^1^1 A oM tifl^o^ o^ofl fl^l^ 2]-?- afl^ofl «fl7l^l- ^ 
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^, #7] y>£^l *fl©ls|l-^- pf^JiM ^iS7l vfls. ^MH?! ^ #7l *Jr 

cj-g-oll, Aj. 7 l p>^jiul :#2:7HH vfl«- tifli vflS. ^>7l «>H^1 ^H^S-^ 
Ol^-Al^ ^-71 Lfl «- tifl^S}- n>^^ £2:71 # ^^1^1 ^ ^"71 l^ul^ &2i7]2] . 

^-°1H ipa ^(hume)* ^>^^ A o v 7l ^7> 5E^} ifljjL nfl^c^ 

*V51*ll SlMs]» 9J^§ ^HtaMtM ^71 ^1- €€^1 Hefl^lAl^ iPAsq- £^ 

3 3t^#3*r« °1 -g-*H ^» ?Adt7]9\ tfljf aflif ^ 

aJ-Al^l <#3HH ^ ^H^l ^l°l3l# £SAl7l^ aVi^l *H°l3J| 4^ 

eM*4 M- «fl7H ^tb HJ-*l*r<*l SIM a) f-«v^ ^ 

^ su^. ^-71 ^2^1 ^-71 ^ n^9\ fl*i*Kr ^ 

<i8> £ i£- £ ^°fl nj-ej- pj-^JlM £ 2:711- if-*>^ $IMs| M}^ 7fl 

3^ £ 1^1 *}&5LyJ ^S7l^ A>Al£0lcf. 
<19> ^-^5] aVS^ll ^ s>u|-o^ Ml «- ufl ^( inner bath) 
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uv-g. ^ -g-ofl ^ *j ^M|^ ^ "llii^ ^« *r =L 

e)JL, #51*11 ^11 o] si ?}/ | Sf ol-g-sM #5131 $11^31^ tfl7l ^ofl 

5^ ^Cf. 5£*V, o>54-Jiq ^S7l7> 3E^-£H £M #51*11 *fl °1 ^ ^ 433 ^ £2:* 

<20> *H|s}t11 Hr^sj #5131 31 ol 3 ! 4^ «>^(body, 

^ ^tLofl ^ nflo) uV £ ^ $H 3*1(3), ofl^M 12<y*l*i 13^ #5131 

2](3)7V 7HU=(5)» # S.^(7) 

nflo) tiV^^l <a)ols](3)l- ^#*>J1 oil- ^(^# ^)S>-S. 5\ 9X^ *fll 

o]^ ^#(9a, 9b)* ^r, #7l afll o]^ ?Hm(5)°lH ^ nfls} a> 

5131 3H^I(3)« ^*% v ^ 51^- 3fl = (9a)^, #71 ^ ^1 u ^ - >£ ^ 

$M 3*1(3)* y o v %K A o V ^ sl^l^ sj*13l(9b)-I- i^-W. 

<2i> zl £1^1, 4>7l 31 1 o}%. =^#(9a, 9b)*fl £]*H ^ ^^-S. #5131 *IM 

sl(3)« 3X1(13) SE^r ^S.c-l(15)S. <>l^m ^ 312 °1^ ^#(lla~llc)* ^1 

^4. A J"7l 3l2 ol^- ^#(ll a ~llc)-fr X^, Y^r, Z^ ^SLS. -g-*M ^"71 3U ol^- 
^cf(9a, 9b Hi ^1*1-^ #^o_3. si^sl laKE^l 31(3)1- ^ 5Utt #2-1*1 (11a) 

^ Z^ *&^SLS- -§-*M ^"71 #&|*l(llaH £l*M #5131 ^H^l 

(3)«- S.cl(13, loader)^ o)&*M ^ flfe ^ s flo^ (llb) ^ *fl 2 ^(llc)* i^-^r 

ck £ l^i^i, >ni eii^dib)^ y^t n}-*^ 

<22> AJ-7] S Dl(13)fe ^ «KE*D ^flo] ^l^^>7l ^ofl Cfl7l5>^ ^^>H , 

15^ oiS.c1(unloader)S. #51*11 W°]*\(3)7} ^ ^ ^7l*>fe ^^1^. , ^# 
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*V ovcfl^ ^. 7 ] ^2 o}^- ^ ^ *)U o)%- +r£6\] o^sH ^5.^(15)^1 

tiV£^] SIM 31(3)1- 5.^-^(7)^ «1 7MlEofl ol^Al^ ^ ojcf. #7} 5.CK13) ^ £3. 
3(15) o>Eflo)l^ E^flsl ^ol^(3)l- ^].( Z ^) S oj^Al^ £^7l(23) 

7> aVS^Il ^ 0 l3l(3)l- ^ ^ ^ Sti-SL^- ^ *fll ^(17, pusher) ^ XI 2 ^(19) 

<23> ZL^Jl, <#7] 5.CU13)SH^ ol^^M ^ £^r# ^"g-^H 4 3 ^ 

^ SZ^r ^-*f Hfli(19)7> 9XJL, ^7) i^Jf y]]i(i9) ^Pr°ll^r ^ tifl^(19)^ 3.<3£ 
^•£^1 ?flolsK3)l- 0>}5L ^SiS. o]^-X\^ ^ oi^ i^-olsCknife: 21) 

<4 ^-71 afl^(19)o]l 5f*V.g-ofl^ sn.^ + ol- ^ 2^-01(28)0] 



<24> ^-71 i-H^- «fl^i(19)^ <8^<*fl^ £ 2«H1 £^1^ n}9\- Qo] sqjf tifl^(20, outer 

bath)7> -*M-sq<H 91°.^, <#7] ^ tifli(19)2] 0 c^^s] tf^oflfe 51^1^(22)7} ^ 
^£)<H Si 0 ! ^"71 vflJf- tifli(l9) vflfi] ^-g-^ol ^^#S.^-(overflow)sl7ll 5} 

o] ojcf. ^-71 ufl-^ tifl^(i9)£l 2^4^(22)1- 7\ n) 9]^- tifl^(20)7l- 

°] 5^. #71 <2}Jf tiH^(20)^ af^^^-^m -efl9j^- - oi fe x= El ] 

e}-^l(24 ( drain lineal 9X^. #7] ifl-*f tifli(19HH 3.tH#^5} ^ 

^e)l<y e}o](24)-i- -f-*M ^^(£^1 iUfl^t*. ^bIjI, # 

71 51-^- vfli(20)^ ^^MItt s^-g-^sl ^o]i4 ipa^ -f^ XlS -^^-s] a]^- 

5 HH7l^- ^ $1^ «fl7l e}<?J(26, exhaust line)*] ^S\<^ 91^. ^) *W ^(26) 
^ ^iSAHl ipa^ ^ ^^Ml tifl7l^- ^ #7l <2j-f Hfl^(20)^ ^^ofl 
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<25> £th ^"71 5.tH(13)oll HVi^i] *fl°l5l(3)» Ml-f- afl^(i9) a o i-_o^ o] 

-S-a]^ 4- oiji aV£*ll ^ol^(3)» £SAl*J ^ oi^ ^>^Jiq ^2:7l(23)» 5. 

^b^k ^7} »}&3L\J ?1^7](23)^ 5. 3°fl 5.*}*}: ^-o] # 7 ] ^.c1(i3)ofl 

«>£^ $llols](3)l- fM)^ ^ 9X1= ^(S- 12] 3-^^(5. 4 1051 

^wIJl 27, locking unit)7]- i*}-^ «V£^] %]]ol^(3)l- ^SlF ^ ^= (23a, 

hood)^, ^-7) *^.(23a) IPA7> tiVi^fl ^sHl ^-<y*}7fl Sfrfe 

^l^Rr IPA ^-^(23b, supply plate)4, A oM IPA ^-^(231)) ^ *1 ^ 

IPA ^-g- ic*(23c, supply nozzle)S ^^t}. 

<26> s-el, ^ w^o} tiV^^l ^)ol^ ^ nf^jiq £ (23)^ IPA ^#(23c) 

°1 ^°o v ^ ^HMH ^*1*H ^(23a) ^*1H1 ^Jl^- IPA 31^171 nfl^ofl av^^l 

^)°]^(3) xflSl #2: ^Al^ ^ olcf. ZL^ZL, ^-71 nl-eJ-ZL^ ^^7) (23)^ 

X, Y, Z ^i^L o]^a]^ ^ ^3 o]^ ^#(25a, 25b)°l S^sH 9X^. ^, m 

°1^ ^(25a, 25b)£- n>^j7u| ^^7}% Z^°-3- ^-^^1^ 9X^ XJ3 31 ^ (25a)^ X 

°l^Al^ ^ Sl^ *fl4 31^(255)^- if-^cf. £ 1<$*\, D >^^ ^S7l5l 
y oH^ °l-§-^r 5L^}*1 
<27> c-l^-ol, i^o} aK£*fl *fl°l*1 ^ #*1^ ^2-71(23)^2^(^1-^ 

ol^ ^ ojcf. 0)1^7)} v}^JL^\ 7i 2:71(23)1- Z^SLsL ^ o}0.i£ ti]- 

£2^1 ^-71 ifl-^ wfl^(i9)sf ^271(23)1- 1^1^ te^l 31 

°lsl #S.^-(laminar flow)M- «fl7lS. ^JlM £271 ifl°fl 

-g-^-sm IPA 71^121 sj-ff- ^ -fHJofl nj.^. ^^A]?j ^ oicj-. oHl nl-s}, ti>£^l 

^l^Sl(3) vfloflAi ^2: f^^l?l 1-^^51 ^ olcf. C-l^H, aJ- 
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7) tiVE*fl SlM^e} 9)*f Bfliofl a^s} afl7l^-l- -f-*H «fl7l# c]^- ^SMl 

<28> 5L 1 ^ 5L 2°1H ^=(23a)S ^-#5]^ IPA^r Hlr^ H o V ^5. ^-^SlM- 

^r^cf. ZL^JL, £ 1 ^ i 2<Hl^i^ ^!^ A o v ^ wfl^(19)* s>M-^ £Als>^ 
AM-, vfl^- tifl^(l9)l- ^^7)1 ^-ti]%V oioo] o]nfl£ aJ-^ «>^- ^ ^ £2: 

<29> £ 4 tfl^l £ io^t £ 13J ^l^^^ll- °l-8-*M ^1°1^7> xfl 

^Sl^r 71^11 S^ltb ^£t°)Jl, £ 11-^ S. 10^ ^o]sl 

^^£o]c]-. £ 4 ^1 E ll^JH, £ 1 vfl*l £ 33}- -S-^tl: -r^fl 

<30> £ 4<H1 SAltV lafsf ^o] ^^^-(7)^1 ^EoflAl tiVE^l 3M^l(3)-& ^# 

^j. 6]%^ S.C-K13) £KE*fl *IMs|(3)7> #<^*1th 5.^(13)^1 ¥^ 

^1 ti>£^l *fl°ls](3)fe afli ^^(17)1- 3.CK13) Wofl ^ *1 £ 

S7l (23) ^=^(23a)-^-S. ^^1^14. °H , #7l ^H.(23a)^ 3.^(27)^ 
*V3. sH) ^5^1 $llo]3](3)7> ^El(23a) ol-g-si ^ oi £ _|L ^Vcf. 

<3i> tf^-ofl, £ 5°fl w>sf ^-ol # 7 | ^=(23a) ^^.S. «KE*fl *IMsK3)7} 5. 

^S]^ S. 58^(27)1- ^(t^JSH^S. *H) aV^^l *IM 3^(3)7} ofEfiS. ^l^M 
Sj-H^- tbM". °l^°fl £KE*fl $H 31(3)7} "l-^JLi^ £S7l(23)» *fl4 afl^(25b) 

o. ol-g-^H 29a) 7]- SZfe ^-¥- «fl^(19) #-¥-.3. ol^-Al^lcl-. 

<32> £ 6°11 :e*1^t «Vs>f ^-oi a o v 7 ] vfl«. tifl ^(i9)^ o]&& D>^jiq ^7] 
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(23)tt ^=(23a) vfl^ 3.^(27)1 #<H «>£^) 21(3)1 ^(29a)7> ^fl^^l tfl^f 
Hfli(19)S. 5>7J-a1^ £-^(29a)3. 413^. °H, *r?^M ^iS7l (23)51 ^Ufo^^ 
7}i7} -g^t}. 

<33> tf-g-o]] > £ 7 o\] s_X\^ u>sf ^-o] ^(29a)# ^efl^^m ^ A o v 7l iflJf ^(19) 

tflofl ^-§-^(31)* f^l^ tiKE*l] SlM^O)! -g-oflODo.^ *Js^tK ^, a> 

31(3)1- ^-8-^(31)0.3. ^l^tb^-. 
< 34 > 74]^>^, £. 8*11 w>sq- ^-o] #7l. -§-°«(31)-g: H.2ll<?i^; #7l s*-«fr 

-8-^(31)^.3. «ke*ii *n oi (3>7> s.^& ^ n^tm*]) ^^(2%)# ^ 

^lAl^lcf. o^a^ Aj-7] ^( 2 9 b ) 7 ]- f^^J vfl w- yfl^(l9H ffl^BiH #*ll- °l-8-*H 
Sj-SJ-8-^ (31)^-3. Afl^^g «V£^11 *IM3s|(3) S^^l W ^flTlW. £ 8<*IM, 

%^«1J: 33-8: ^B^H^ll o|-8-^- ^ ^3*>fe M-^-^a^-. 
<35> tf^-ofl, £ 9ofl £X|^ ^-o] ^-7] All^ tiV£^l $]}°}*\(3)7} tfl-?- all 

^(19)<M ^(29b)l wl-=7ll ^ell^Al^l aVH^I 3H2l(3) I^^m ifl^- ufl^(l9) 

tfl^ ^-4V wfs^ ^7l*Vcl-. 

<36> tf^l, #7l ^(29b)7> = eflo]^ iflJf «fl^(i9) iflofl cfAl ^(29 C )1- f^tl: 

tf. o]o]*] t ^7} n>^Jlul ^^71(23)1- MHK°>2fl ^)^-S. <#7) vfl-f 

«fli( 19)^1- a>^jiq £ 2:71(23)* ^^1^14. 4*1 "M, £ 2°fl ^1*> al-sq- ^ n> 
^Jiu] ^2:71 (23)2]- iflJf «B^(19)^r ^^-^^cf . o^tI) ^Jf Bfl^dg)^ £ 

2:71(23)1- ^^71^ ^ £2:^1 Slr^l <fl °1 ^] ^ #*1 ^1 ^lM" 

#S.-9-( laminar flow) 4 a^H sJfV # ^ ^ oicf. 
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<37> t)1 ^s}o} ; £ 10 ^ £ lH ^ £°1 3^71(23)31 tf^ofl 

^ ^±9\. IPA 4^ «Af£lJ7 oi^r ?lS7l^ 3.^(27)# #ul 

#71 «V£^1 ^ol3l(3)# M-olS(21)S ^ Bfl^(i9)<Hl^ n>B4:Jiq #2:71(23) 
*H*1 71*3*1 IPA^- £^ a^^M- °l-§-*H ^^1^4. 

<38> olnfl, ^-^ o. ^y. yfl^dg)^ n]-^^ ^S7l(23)7> l^SH «LE*ll *(| 

°l*l ^ #*1^ eMM- #5.-^ (laminar flow)M- y fl?lS. <?1*>^ f>^jjq #2:71 uJW 
^-g-^lfe IPA 71^3] i2Hr ^ -R-^^l ^-E- ^-i- t 1 &°1 *h£*fl *H 0 1*K3) # 

^ ##3 3} ^1$ ^ S^. Cl«H, £ »V^- ti fl 7 l 7 > 

*IMs|(3)-I- ^ «fli(19)^l>H U >^M ?lS7l(23)^S. ^a^*1 oI^-a]^ #2:* 
5^4, ^(29c)» *i*l«l ^efloiAl^l^^ ^aIzJ ^51 $14. 

<39> ol^Tfl tiV£^ ^lo]3](3)7> ^aH-l #2:71(23)^ ##-°S o}^} 

-H *)H 5fl«}-g- o]^-5>^ olS-C] (15)^11 ^S^^cf. &S.*\] ^|<>l5Sl(3)^- *fl2 °1 

# ^<cKlla~llc) ^ ^1 ^l^^Oa, 9b) # °l-§-*H ^ 7M|m<*(| *fl3 ^ 

32:» fe^Ml 

<40> £ 12a ^ £ 12b^ €- v\&JLiJ 32711- i^-*Rr M}^ #*1S ^£^1 31 

<41> ^.j^ O.S., £ 12afe ^ >*fl3 M ^r^M £2:71 2}- Vfl^- Dflif 1^1 # 

ElHH ^^^r 7j-fo]j7 ; i I2b^r 413 ^°fl D l-^^^ 32:71 a* ifl-»f ufli 
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wfl^l- ^cf. zieiM-, £ I2b^l "l-f^M £2: 

711*8=01 7pg^}tf. 

<43> ^-rgo) ^ ^Itt p>^J1M ^2:71 7> vfl^ «fl^ #-?-<*IM X,Y 

^ ^ 9X31, *1 «fl7]l- ifl^- ufl^s] <£^6ji ^ ufl^^ Hfl7}^-s. ^<a*V 

Tfl afl7]l- ^ $X^. tt}-^, m. tiV£*fl ^1^ 7.^1 ulMM- ej-ui 

M- <£lg:-g- ^rjl ti fl7|# $^*>7fl ^ olol 



27-16 



1020010006986 2001/3/ 
13^8" 11 

S^^M ^MlEofl tiVi^l 3M^* ^r£^l 

^ ^ afl^; 

3£*V*>J1 vfl^- 7l^o.^ X, Y, Z ^ oicH A oM ^ Hfl^fil- 

^ ^ 9X^ "V^aM 32:71 ; ^ 

A o V 7l vfl^- Hfl^ <5>«-ofl xfl«. Bfl^l ^flolSll- ^^JI 

°1 ^ ^ oi^ M-ols (knife)* ^l^-^^m 3# f^'lS ^ w} 

2] 

^ll*oHl &<H*1, #7l °l-§-^£- #71 7M1J=<HH #71 #51*11 *IMs1* ^« 

^ ^ SflB.^, #7] sflH. #ofl ^#51 # 7 ] $11 0] 311- #^0. S Sl^A]^ ^ 

S^l* 3L^*Hr *)U Ol-g- ^uZf, #7l *fll O]^ ^#ofl Sl^Sj 
#71 ti>i^l ^M^-I- SDl^ ol^Al^ ^ ^2 ^^-o.S. Ol^^- s 
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3] 

, Z^r a oH^^ -*7l #eJ*H yv^j ^iH^i- S-cjs. 

Sl^ efl^-§- °l-¥-<H*lTr 7 A^ ^8-2-3. *>ir #51*11 31 °1 *| 413* . 

4] 

5] 

*IU1MI XZ<H^i , #7} ?IS7l^ ^-7] SClofl #51*1] siHsll- ^ 

T SZ^r 5.^7> 5L*>5]JI ^H^* ^ oli^ #71 # 

<H] IPA7> #71 #51*1] ^olstjoj) ^^Sl-Tfl ^ 1-g; ^l^Rr IPA ^ 

^4, IPA 4H1 3*l*Rr IPA ^ tfS °1 s-o^m %-%r f^AS. <5>^r 

#51*11 SIM^I ^ 

[3^8" 6] 

# ^*]<5}51-i=- #71 tfl^- tifli^ <$^o\] aflif ^ ^a) ^ ^ 

#5131 *H°lS| Afl3 #*]. 
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7] 

8] 

^ ^ *« °1 si A 7M1^ s^^-ofl s^S^r #31; 

^71 3.^3. ol^^ ti>£^) 9fl O] s] ^-§- nj-^Jlu) ^^7l iflS. ^flA^lfe ^-74]; 
#7] tiVS^l *Bols|7> nV^alul ^ia7l# #7l S.!^ o] ^ ^ iflJ*. tifl^ # 

o]^A] 71 ^7^1; 

#7] o>H4-Jiq &£l7W*\ ^ WflA, iflS. >8-7l tiV£^l ^1 °1 Si o)^-X\^ $W 

Aj. 7 ] p>^jiu| ^lS7l» o>efl *8-^=o_s ^-71 ufl^- afl^fif n>^jiq 

711- 7l^r ^711; ^ 

^■7} v\^JLlJ\ £2:71 £1 #-^H IPA ^ ^>*>J7 ol^ ^ £ 

^7} ifl^- Hfli^l^ ^"71 tiV£^ ^1 0 1^1- ^^1717^- # 7 1 ^ 

* €€^1 I PA 2}- ol-g-^ c^) 

9] 

*fl8*J-°fl ^^i, ^.dI^. #51*11 *(M iflS. ^ 
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10] 

afl #7] ifl^- tifli *}^-o\} ^*l^Hr °l-g-*H ^Sfrfe ^8-2.3. ^ 

11] 

^1 ^ Ifr^. 
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